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Description 

The present invention relates to data processing 
apparatus. 

When manually inputting data into a machine or s 
system, the benefits of feedback to the user are well 
known. This feedback can serve to indicate to the user 
that he has accomplished his objective. 

Data capture surfaces may include a digitizer or a 
combination of a display and an overlying transparent io 
digitizer. The digitizer responds to pressure from a finger 
or writing instrument by generating a signal which Is fil- 
tered, processed, and measured to determine the posi- 
tion of the pressure source on the digitizer. 

When the data capture surface comprises a rigid is 
surface, for example when an overlying transparent dis- 
play forms the data capture surface, or when the surface 
is generally inflexible, a user Is disadvantageously faced 
with the unfamiliar feel of a solid writing instrument such 
as a ballpoint pen or stylus against a hard and rigid sur- 20 
face. 

it is an object of the present invention to provide da- 
ta processing apparatus which does not have the above 
disadvantage. 

In accordance with the present invention there is 2S 
provided data processing apparatus having a data input 
surface and data Input means for touching said surface 
so as to input data into said apparatus, detection means 
for providing a signal when said input means comes 
within a predetermined distance from said surface, and 30 
feedback means connected to said detection means for 
providing feedback to a user In response to receiving 
said signal, said feedback means comprising displace- 
ment means for displacing said surface in response to 
said signal characterized by surface mounting means 3S 
for biasing said surface In a predetermined direction. 

It should be understood that the term within a pre- 
determined distance as used in the preceding para- 
graph includes a value of zero distance, such as when 
the data input means touches the surface. 40 

It Is an advantage of the present invention that a 
data capture system is provided with feedback in the 
form of displacement of the data capture surface when 
a data capture instrument touches the data capture sur- 
face so that the surface moves In response to use of the ^5 
instrument. 

The invention Is described further hereinafter, by 
way of example only, with reference to the accompany- 
ing drawings in which: 

so 

Fig. 1 is a block diagram of apparatus embodying 
the present invention; 

Fig. 2 shows a first type of data capture surface for 

use in the present invention; 

Fig. 3 shows a second type of data capture surface 55 
for use in the present invention; 
Fig. 4 shows a third type of data capture surface for 
use in the present Invention; 



Fig. 5 is a diagrammatic view of apparatus accord- 
ing to one embodiment of the present invention; 
Fig. 6 is a diagrammatic view of apparatus accord- 
ing toanother embodiment of the present invention; 
and 

Fig. 7 is a diagrammatic view of apparatus accord- 
ing to a further embodiment of the present inven- 
tion. 

Referring now to Figs. 1-7, data capture system 10 
of the present invention includes a data capture surface 
12 and a surface proximity detection system 14. Data 
capture surface 12 may include a liquid crystal display 
with a transparent digitizer or one or more touch sensi- 
tive elements across Its top surface (Figs. 5-7). It could 
be a touch sensitive element within a video monitor (Fig. 
2), Alternatively, data capture surface 12 may be a hard 
surface with printed captions in blocks and a transparent 
digitizer or touch sensitive overlay to enable the selec- 
tion of a particular block (Fig. 3). Finally, data capture 
surface 12 may be a resistive or other type of digitizer 
underneath an overlay containing printed indicia there- 
on (Fig. 4), 

Surface proximity detection system 14 includes a 
surface proximity detector 16. an electronic driver 18, a 
feedback actuator 20, and a data capture surface mount 
22. Surface proximity detector 16 senses when a data 
input instrument touches or comes within a predeter- 
mined distance of data capture surface 1 2 and provides 
a signal 24 to electronic driver 18. 

Electronic driver 1 8 amplifies and rectifies signal 24 
to a level sufficient to activate feedback actuator 20. 

Feedback actuator 20 provides feedback to the us- 
er when a data input instrument touches or comes within 
a predetermined distance of data capture surface 12. 
Feedback actuator 20 may include a tactile actuator 26, 
an aural actuator 28, and a visual actuator 30. 

Tactile actuator 26 displaces data capture surface 
12 when a touch is applied to data capture surface 12. 
Displacement may assist or oppose the touch force. 
Preferably, tactile actuator 26 includes an electromag- 
net, and a metal plate affixed to data capture surface 
12. Tactile actuator 26 works in conjunction with data 
capture surface mount 22 to displace data capture sur- 
face 12. Surface mount 22 may include a hinge at one 
end of data capture surface 12. 

Aural actuator 28 actuates aural indicator 32 when 
a data capture instrument touches or comes within a 
predetermined distance of data capture surface 12. 

Visual actuator 30 actuates visual indicator 33 when 
a data capture instrument touches or comes within a 
predetermined distance of data capture surface 12. 

Turning now to Fig. 2, a touch sensitive element 34 
is shown on a video monitor 35. 

Turning now to Fig. 3, a transparent digitizer 36 is 
shown over a hard surface 37 having printed captions 
in blocks. 

Turning now to Fig. 4, a resistive digitizer 38 is 
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shown underneath an overlay 39 containing printed in- 
dicia thereon. 

Turning now to Fig. 5, a first embodiment 40 of data 
capture system 10 is shown in which data capture sur- 
face 1 2 Is a transparent digitizer 41 over a liquid crystal 
display 45. Data capture surface mount 22 includes a 
hinge 42 coupled to one end 44 of data capture surface 
41 » 45. Hinge 42 is normally biased by a spring 43 at the 
other end 48 of the surface 41 ,45 so that data capture 
surface 12 is in an upward position. Data capture sur- 
face 12 moves in a downward direction during a touch 
when an electromagnet 50 attracts plate 46 mounted at 
end 48 of data capture surface 1 2. 

In operation, when pressure is applied by writing in- 
strument 52, data capture surface 12 rotates about 
hinge 42 In opposition to spring force from spring 43. 
End 48 deflects downward with the aid of the magnetic 
force from electromagnet 50. Thus, the user Is provided 
with a sensation of having pushed data capture surface 
1 2. Tactile feedback may be accompanied by an audible 
or visual indication from aural and visual indicators 32 
and 33. 

Preferably, downward travel of end 48 is limited to 
as small as about five thousandths of an inch (0. 1 3mm) 
to minimize any adverse effects, if any, on the writing 
process. For data capture surfaces incorporating simple 
push-button motions, the limit of travel may be signifi- 
cantly greater to achieve an appropriate sensation. 

Referring now to Fig. 6, a second embodiment 60 
of data capture system 10 of the present invention is 
shown. Embodiment 60 is similar to embodiment 40, ex- 
cept that activated motion is in an upward direction, op- 
posing the direction of the touch force. Embodiment 60 
provides increased sensation to the user and tends to 
keep writing instrument 52 In contact with data capture 
surface 12. 

Referring now to Fig. 7, a third embodiment 70 of 
data capture system 1 0 is shown. Instead of using hinge 
42, embodiment 70 supports data capture surface 12 
with a supporting frame 72. Springs 74 or some other 
type of resilient means bias the data capture surface 12 
away from supporting frame 72 in an upward direction. 
Tactile actuator 26 Includes a T-shaped armature 76, 
which moves upward to impact data capture surface 12 
when electromagnet 50 is energized by contact from da- 
ta capture instrument 52 with data capture surface 12. 
Magnitude and duration of tactile, aural, or visual sen- 
sations are established by the signal Input to electro- 
magnet 50, the weight and travel of armature 76, and 
the type of material from which the Impacting surfaces 
are made. While embodiment 70 illustrates upward mo- 
tion of armature 76, a downward direction of motion can 
be easily obtained by changes in the mechanical mount- 
ing of armature 76. 
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Claims 

1 . Data processing apparatus having a data input sur- 
face (12) and data input means (52) for touching 
said surface (12), so as to input data into said ap- 
paratus, detection means (16) for providing a signal 
when said input means (52) comes within a prede- 
termined distance from said surface (12) feedback 
means (20) connected to said detection means (1 6) 
for providing feedback to a user in response to re- 
ceiving said signal, said feedback means (20) com- 
prising displacement means (26) for displacing said 
surface (12) In response to said signal, character- 
ized by surface mounting means (22) for biasing 
said surface (12) in a predetermined direction. 



2. Apparatus according to claim 1 , characterized in 
that said surface mounting means (22) comprises 
hinge means (42) at one end of said surface (12) 
20 and resilient means (43) at another end of said sur- 
face (1 2) for biasing said surface (1 2) In a predeter- 
mined direction. 



2S 



30 
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3. Apparatus according to claim 1 , characterized in 
that said surface mounting means (22) comprises 
frame member (72) for displaceably supporting said 
surface (12) and resilient means (74) mounted be- 
tween said surface (12) and said frame member 
(72) for biasing said surface (1 2) in a predetermined 
direction. 

4. Apparatus according to any of claims 1 to 3, char- 
acterized in that said predetemnined direction Is in 
the same direction as the touch. 

5. Apparatus according to any of claims 1 to 3, char- 
acterized in that said predetermined direction is in 
the opposite direction to the touch. 



40 6. Apparatus according to any of claims 1 to 3, char- 
acterized in that said displacement of said surface 
(12) is In the same direction as the touch or is in the 
opposite direction to the touch. 

45 7. Apparatus according to claim 2 or 3, characterized 
in that said displacement means includes an actu- 
ator means (26) comprising plate means (46) cou- 
pled to said data output surface (12) and electro- 
magnetic means (50) for attracting said plate 

so means and thereby displacing said surface. 

8. Apparatus according to claim 7, characterized in 
that said plate means (46) is affixed to said data out- 
put surface (12). 



55 



9. Apparatus according to claim 2 or 3, characterized 
in that said displacement means includes an actu- 
ator means (26) comprising a plunger means (76) 
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for displacing said surface (12) in a predetermined 
direction and electromagnetic means (50) for driv- 
ing said plunger means (76). 

10. Apparatus according to claim 9, characterized in s 
that said plunger mean (76) impacts said surface 
(12) when said electromagnetic means (50) is en- 
ergized. 

11. Apparatus according to claim 1, characterized in io 
that said displacement means (26) Includes a driver 
(18) for amplifying and rectifying said signal from 
said detecting means (16). 

12. Apparatus according to any one of the preceding is 

claims, characterized in that said data input surface 
(12) comprises a digitizer layer (41) and a display 
layer (45). 



Patentanspruche 

1. Datenverarbeitungsvorrichtung aufweisend eine 
Dateneingabeflache (12) und ein Dateneingabemit- 

tel (52) zum Beruhren der Flache (12), um Daten in 2S 
das Gerat einzugeben, eine Erfassungseinrichtung 
(16) zur Lieferung eines Signals, wenn das Einga- 
bemittel (52) in elnen vorbestlmmten Abstand zu 
der Flache (12) gelangt, eine Ruckkopplungsein- 
richtung (20), die mit der Erfassungseinrichtung 30 
(16) verbunden ist, um unter Ansprechen auf den 
Empfang des Signals Rucl^meldung an einen Be- 
nutzer zu erstatten, wobei die Ruckkopplungsein- 
richtung (20) eine Versetzungseinrichtung (26) auf- 
weist, um die Flache (12) unter Ansprechen auf das 3S 
Signal zu verlagern, 
gekennzeichnet durch 

eine Flachenbefestigungseinrichtung (22) zum 
Spannen der Flache (12) in eine vorbestimmte 
Richtung. 40 

2. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, da3 die Flachenbefestigungseinrichtung 
(22) an einem Ende der Flache (12) eine Gelenk- 
einrichtung (42) und am anderen Ende der Flache 45 
(12) eine Federeinrichtung (43) aufweist, um die 
Flache in eine vorbestimmte Richtung zu spannen. 

3. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Flachenbefestigungseinrichtung so 
(22) ein Rahmenelement (72) zur verschiebbaren 
Lagerung der Flache (12) und eine Federeinrich- 
tung (74) aufweist, die zwischen der Flache (12) 
und dem Rahmenelement (72) befestlgt Ist, um die 
Flache (1 2) in eIne vorbestimmte Richtung zu span- ss 
nen. 

4. Vorrichtung nach einem der Anspruche 1 bis 3, da- 



durch gekennzeichnet. da3 die vorbestimmte Rich- 
tung In derselben Richtung wie die BerQhrung liegt. 

5. Vorrichtung nach einem der Anspruche 1 bis 3, da- 
durch gekennzeichnet, da3 die vorbestimmte Rich- 
tung in Gegenrlchtung zur Beruhrung liegt. 

6. Vorrichtung nach einem der Anspruche 1 bis 3, da- 
durch gekennzeichnet, daB die Versetzung der Fla- 
che (12) in derselben Richtung wie die Beruhrung 
Oder in Gegenrichtung zur Beruhrung erfolgt. 

7. Vorrichtung nach Anspruch 2 oder 3, dadurch ge- 
kennzeichnet, daB die Versetzungseinrichtung eine 
Betatigungsvorrichtung (26) mit einer Platteneln- 
richtung (46) aufweist, die an die Datenausgabefla- 
che (12) und eine elektromagnetische EInrichtung 
(50) gekoppelt Ist. um die Plattenelnrichtung anzu- 
zlehen und dadurch die Flache (1 2) zu verschleben. 

8. Vorrichtung nach Anspruch 7, dadurch gekenn- 
zeichnet, daB die Plattenelnrichtung (46) an der Da- 
tenausgabeflache (12) angebracht ist. 

9. Vorrichtung nach Anspruch 2 oder 3, dadurch ge- 
kennzeichnet, daB die Versetzungseinrichtung eine 
Betatigungsvorrichtung (26) mit einer Kolbeneln- 
richtung (76) zum Verschleben der Flache (12) in 
eine vorbestimmte Richtung und eine elektroma- 
gnetische EInrichtung (50) zum Antrelben der Kol- 
benelnrichtung (76) aufweist. 

10. Vorrichtung nach Anspruch 9, dadurch gekenn- 
zeichnet, daB die Kolbenelnrichtung (76) auf der 
Flache (12) aufschlagt, wenn die elektromagneti- 
sche EInrichtung (50) betatigt wird. 

11. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Versetzungseinrichtung (26) ei- 
nen Treiber (IB) aufweist, um das Signal von der 
Erfassungseinrichtung (16) zu verstarken und 
gleichzurlchten. 

12. Vorrichtung nach einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, daB die Daten- 
eingabeflache (12) eine Digltalumsetzerschicht 
(41) und eine Anzeigeschlcht (45) aufweist. 



Revendicatlons 

1 . Un Instrument de traitement de donn^es ayant une 
surface d'entr6e de donn6es (12) et un moyen d'en- 
tr6e de donn^es (52) pour toucher ladite surface 
(1 2), afin d'entrer les donn6es dans ledit instrument, 
un moyen de d6tection (16) pour foumir un signal 
lorsque ledit moyen d'entr6e (52) se trouve dans 
une marge de distance pr^d^termin^e de ladite sur- 
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face (12), un moyen de rSponse (20) connects audit 
moyen de detection (16) pour fournir un retour k un 
utilisateur en r^ponse k la reception dudit signal, ie- 
dit moyen de rdponse (20) comprenant un moyen 
de d^placement (26) pour d^placer ladite surface 
(12) en r^ponse au dit signal, caract^risd par un 
moyen de montage de la surface (22) pour dinger 
la dite surface (12) dans une direction pr6d§termi- 
n6e. 

2. Un instrument selon la revendication 1 , caract6ris6 
par le fait que ledit moyen de montage de la surface 
(22) comporte un moyen d'articulation (42) h une 
extr^mit^ de ladite surface (12) et un moyen 6lasti- 
que (43) k I'autre extr^mitd de ladite surface (12) 
pour diriger ladite surface (12) dans une direction 
pred6terminee. 

3. Un instrument selon la revendication 1 , caract6rise 
par le fait que ledit moyen de montage de la surface 
(22) comporte un cadre (72) pour soutenir de iagon 
mobile ladite surface (12) et un moyen 6lastique 
(74) mont6 entre ladite surface (12) et ledit cadre 
(72) pour diriger ladite surface (12) dans une direc- 
tion prdddtermin^e. 

4. Un instrument selon I'une ou I'autre des revendlca- 

tions 1 k 3, caract6ris6 par fe fait que ladite direction 
predeterminee est la meme que celle du toucher 
appliqu6. 

5. Un instrument selon Tune ou I'autre des revendica- 
tlons 1 k 3, caract^ris^ par le fait que ladite direction 
predeterminee est oppos^e k celle du toucher ap- 
plique. 

6. Un instrument selon I'une ou I'autre des revendica- 
tions 1 k 3, caractSris^ par le fait que ledit d^place- 
ment de ladite surface (12) a la m§me direction que 
celle du toucher appliqu^ ou la direction oppos^e k 
celle du toucher applique. 

7. Un instrument selon les revendications 2 ou 3, ca- 
ract^ris^ par le fait que ledit moyen de d^placement 
comprend un moyen de d6clenchement (26) com- 
prenant un interm6diaire sous forme de plaque (46) 
coupid k ladite surface de sortie de donndes (1 2) et 
un interm6diaire 6[ectromagn6tlque (50) pour atti- 
rer ledit interm^diaire sous forme de plaque et ainsi 
d^placer ladite surface. 

8. Un instrument selon la revendication 7, caract6rise 
par le fait que ledit intemnSdiaire sous forme de pla- 
que (46) est fixd a ladite surface (1 2) de sortie de 
donndes. 



comprend un moyen de d^clenchement (26) com- 
portant un interm6diaire sous forme de poussoir 
(76) pour d^placer ladite surface (12) dans une di- 
rection pr^ddtermin^e et un interm^diaire dlectro- 
s magn§tique (50) pour diriger ledit interm6diaire 
sous forme de poussoir (76). 

10. Un instrument selon la revendication 9, caract6ris6 
par le fait que ledit interm6diaire sous torme de 

10 poussoir (76) percute ladite surface (12) lorsque le- 
dit interm6diaire 6lectromagn6tique (50) est ali- 
ment6. 

11. Un instrument selon la revendication 1 , caract6ris6 
IS par le fait que ledit moyen de d^placement (26) 

comprend un driver (18) pour amplifier et rectifier 
ledit signal en provenance dudit moyen de detec- 
tion (16). 

20 12, Un instrument selon I'une ou I'autre des revendica- 
tions pr6c6dentes, caracterisd par le fait que ladite 
surface (12) de saisie de donn^es comprend une 
membrane avec un num6riseur (41) et une mem- 
brane d'affichage (45). 

25 
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9. Un instrument selon les revendications 2 ou 3, ca- 
racteris^ par le fait que ledit moyen de d^placement 
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